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t 57 l ABSTRACT 
A two-way CATV network which in the preferred 
embodiment uses gating upstream narrowband filters in 
the distribution lines and/or trunks to substantially re- 
duce upstream noise gathering. The filters sense the 
upstream signal energy and open in the event the energy 
exceeds a predetermined threshold. 
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1 2 

CATV networks have in the oast been «(nct» M i ° f ft f 1 n * Iz, . It should * noted however 

with a head end which ZvWftl *SJ£^f the present invention is not limited to narrow band 

bution lines). SubscrKop IT «ScS f to to B °r neCeSSarily jUSt neXt t0 

distribution lines. CATV siimals 21 fram AmLh Zj . ^ **' dMtnbut »<"> <« connected to the 

In order to facilitatH^h^c^ briber services u2^ f -^- %V T m ^ attlira modu - 

some CATV systems have been made bStio^T^ StSntSfl Cg * •* ?° kb/Sec rate usk 6 

js^vcontambidir^ 20 EHg^--^^*^^ 

IIS fs~ssss 

saw. — ^^ss^ssjsk 
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Canadian Patent Application No. 550 764 filed Nm, ■> u u 4 

^mv^byS^SMBTOjSSS^Si n u ^ berdr °I««nbe C on n ectetl,thedistribution lines 

ofhttleeffectonperfonnance. It 4ould be S W ^ ^ lifKr for Emitting 

ever that for optimum noise blocking, Z mM ffi5SL?S* m * ^ ° M freo > uen cy ««f 

should be maximized. B ' ^ a bandpass filter connected in the upstream direction ui 

It is important to recognize that in the prior art dktri ^Za- . «n« having passbands corre- 

determine which subscriber is transmitting in orde? to Z^-TF?* ^ and si « nals which ">ay appear 

otaa the upstream transmitted data. lffi£3?S£ ™ ^ ^ c ° ntai »«< ktte 

cult and . a very slow technique for recei^TyJS 10 ZSZ^^J"? % the 

ignals due to the time required to complete th S ^. C ^^ m ^tnbution toes immediately adja- 

m contrast to the present invention which £ ^ ^ZZZ*?™?? ^ tnmk " Howev « * «« 

require polling. 0065 not c «f« it may be desirable to connect the filters at the 

A prototype system built according to the second locatlons ' «* «*«n the drops or immedi- 

embodiment was tested on an actual CATV „Za ,« ^L MJaCent briber equipment connection 

According to a further embodiment passive filters as 20 £S' „1 , C ^ Uil * J ? clnded for detectin 8 ^ energy 
described I with respect to the first embodiment iuencv >Z T m ,he narr ° w ^ 

can be used m the distribution lines, and an active fflter ETSLi ° f 'T * on a c °™Pondinq distribution 
contammg the gate and energy sensor d^cnbed whh 1 0P T gate t0 ^ u P«"*m signals to 

re^ec, to the second embodtoent can ^Sh^ ST^S? h • T"*™*"* Hn= withi^ 

upstream direction in the trunk. M JL£?*^" ^f^* ,he ener «y ^el is above a 

In a fourth embodiment, the active filter, ;„ ti. a- . • P re d«erained threshold. 8 
bution lines can be addre^nl £ £ inc^^t T 8 fUrthe ' ' ■ is 

can be purposefully opened or closfd by seleSy ^f^^ tor J«*™S an address signal 
addressmg them from the head end. Thus in thus em- Efi. 7f !T ° n the bution lines, and a 
bodiment each of the filters should have an 30 £Zl *? T™ 8 the «"* U P°" ^eipt of 

dress- A signal passed from the head end do^tream tL^T* s, «^- f^bly addresses unique to 
and received by the filter would cause the gate to oZ ^ f the corresponding filters are used. * 
or close as desired from the head end. Thif aUows ^ JL^™*-!"* 1 * fUrthw "a****""" the gate 
headend to selectively test individual distributionTmt K ^ " 0thw wideband to ?ass 

or perform a remote program source switching onera- 35 T„ a 

tlon - 8 ^ 35 , In a^rdance with another embodiment, the passive 

While the upstream signalling bandwidth has been .^l? are . connected in *e distribution lines, 

described above as preferably bring compLHf^o ^ ! nduded) fflter * connected in t£ 

narrowband signalling frequencies within thVur^ea^ SZZJTTTJ 1 " end and the of the 

low frequency band, the upstream signal caTinTeS^ 40 ^'f^^n line connection to the trunk, 
compnsed of video signals or othe?^oSn^££ J^T r derSta " ding ° f the faiven,ion ^ be ob- 
Distnbution lines can be split off from ttS^S£ refere ? ce _«° the d «"aUed description below in 

cent a smgle ( or multiple) subscriber 1o2£TmS£ foUow »8 drawings, in which: 

srstsf-^ acSigr^:^ of a catv — 

rate dujtribution line ^oSSTZS^S. " hiS^ ^ ^ iHuStrate *» and 

dressabte fiher By enabling the individual Sfrom SofTuZ^'^ fr ^- 
fhe head end, their individual gates can be or-nJrf .Zt ^rA ™ e . "P^eam signals, 

indMdual signals from select 0^°^^ illustrating at least one 

usefu^for the ^SES SSfflSi r^^^.^^ *- Purred 

remote broadcasts, e.g. the transmission of university mr TT the P resent mven tion, 

courses usmg several cameras without reqniSS dUSL h ° W FIGS - 6 Md 7 should be 

switchuig personnel, the provision of video^reS 55 7 t0gether ' a " d appcars on * e sa »« Page as Fia 

from various locations, remote control of surveillance Fir« < a , , 

cameras, the reception of different types of signaler di JS" r ? t0gether fo ™ » schematic 

simultaneous or later transmission to oAer sutecri^ ° f " n ,"? ,V8 fdter ^ding to the preferred 

vuleo forums, etc. Of course the filters m t£o£ 60 fii£?" ^ a W0Ck d5agram of 4,1 addressable active 
should have bandwidth sufficient to accommodL^ S„ and » 8 ,0 an I f nibodiment of the present inven! 
upstream signal. ° ate ^ ''on ^md appears on the same page as FIGS. 2A and 2B 

oniU trunk for connection to a head end and bidiW m» of t f ^ e " d ""W *" P referr ed embodi- 
e.ona.distnbuuon.mesconnectedtothetrunktowh^h «1jMSB!^ " 
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ment of the present invention! fa tffSS«^St ^ ^ ° f ?°*« energy contained within the nar- 

upstream signalling signal center^ * 26 m^ ZJ^ Md ° f C,eariy this substantially 

FIG. 1 illustrate ^directional CATvTvstem in < ^"^^t of noise gathered and applied to the 

accordance with the prior 2?Ataf2i TTcon- th^im^ta • ^P^ers, substantially improving 

nected to a trunk 2, to which distri^oTLes 3*£ £nH *^ v?* -T m 46 outside *« narrow 

connected. Subscriber drops 4 coTect to th« Sn^^^ P 08 "™* of ove " 

srjsrsszsssrsi: r » ,. SSSLr ~ 

trunk, for amplifying the downstream *S HuCnrt tV^ n * "T* -^P 1 ° f thosc P 885 ^ will be 
by arrow 7 and by the upstream^alf fOuSS S w-' f * ^ h transmitt ^ from the 

arrows 8. F . ^ S mustrated b V subscriber station equipment, it will be concentrated 

In the system according to the prior art, in addition to wiKSoht^' ^ level ™ that case 

upstream signalling signals, signfficant noise "passed 20 ^ 

upstream from the distribution Unes 3, «SJ 4l JK sto™ Jl l^r" 58 " 1 ^ 8 * ate which 

turn equipment 5. This noise as described ewlieTin this X * ^ ^ ?° SSme Upstream mt0 * e truak - 
specification is typically caused by 2<£X £ S .in« M ft0m Ae distribu " 

tons, ground currents, poor ground 1 connector TeOHi Ef^S? ^ *» » negligible value. When 

powerline signals whichthe^lves SdoS 25 Sjtom Utt^T ^ ^ transmission of a 
no.se, radio frequency pagers, radio telephone ToS %£££d%&^ ^ e<, ^ ment ' Which is 
radio frequency signals, etc. The distribution lines actas ~h£?XT ^ ^ e iff? band of ,he fllters > is re- 
large distributed antennae, all feedmTfteir noS IS ? Mrgy leVd ^ te ^ above » Prede- 
into the upstream portion of amS«Tw^ere fte S " ,hRslloli ^ this threshold has been ex- 
signals are amplified and are fed to teh^end f m Z ' ?*J*?? ua ' an ° wta « those within 
Clearly this can ovemhelm any legiteite sS «ne r : tStoS?? ^ to . p "" Upstream - Since «»»- 
ated at the subscriber station equiS to bf traE SSS £" S . ubscnber wiU ** transmitting at a time 
t« I to the p head end, can overload the StaS Set ffltefwm H?« ""T" Uy ^ °" ly ° ne up " 
end amplifiers, and has generally resulted in an unsati* anTSe ve^l^lT f ^ and lhuS 46 si « nal 
factory system. Ma me very sma]1 amount of noise energy within the 
FIG. 2A illustrates a signalling scheme for use on a ^i!" 1 ? wiU be carried from 
CATV network. A high fi£j£B I £m?i^ ^ ^d.stnbuton line through trunk 2 to the head 

band having 1 dB down pSnSbSeo SLdTSS ir * Y a ^ any eXC6Ssive noise in one subnetwork is 

carries upstream signals SU£STS&i^£ JK? ^ affeC,ing *" **" b * 

transmitting equipment and the head end via the sub iJ-^x u 

scriber drops, distribution lines andS 4S f,,^" ^ • W " h anb «"»««. *e upstream 
In the present invention at least onelmt preferably 2 IS™ fT^* ^ des ^ lbed wi * aspect to the first 
narrowband upstream signalling frequend« ™w n ^° dl ? ne,,t, 1 bl,t ^ flltere 10 •*» WA are con- 
digital signals are used, eH cLSSFpEgS S 1^2^*^ 2 10 ^ 8nd 
havmg carrier center frequencies at Hand26mHr^ network. Subnetworks are subdivided by 
each being about 1 mH? wide Sta3d£ 50 H^ffX??^ " A ^ ^ 10 ^ WA « 
two narrow signalling bands with resnect to the low !i ^ 5 ^ M descnbed WIth reference to the 
rr^ybandareshfwnmPXG.BS^to 

addition of narrowband upstreTfS c2iS S "P^earn signaUing bands is received, then it will open! 

series with each of the dis^ution S adS Ihe i,T g ul signak to P 855 "P 5 ^ 

point at which they are coiuJSeS to £ fSSK | ■£ m " * n0ted *»»* ^ filte " » and 10 and !0A 

upstream filters 9 should be bandpass fiheT Lvt Tt^ ^ ?™ USCd * ^P^ent in the down- 

narrow passbands centered on the CiJ^SK « S to^w 8 "?^ 8 high frequenC y band 
earner frequencies, e e in the nrpfrrr^ «JkL!i- ! g signals to pass downstream, unimpeded. 

nand26U,»d^avi:g h X e Si e d^ ,i% M h ^ 

stream signalling signals, i. * 1 mHz wide P S !" ?„ ^ ° f paSsivc (as described ^e). If 

In one embodiment the filters 9 are passive, allowins S ft^f ^ "* T fUters 9 080 te eithe r 

pass upstream. Thus nearly all of thTtSeaTnoiS te^lSSf ^ " ^ "^i"" 5 "'. »«ive fil- 
rrom each of the distribution lines will beVTed^ ^ ^ Tare ^/SS3T ft 
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8 

L i W *f " addr ^ sed » ate be purposely With the use of the embodiment of FIG 4 it may be 
S £° W ^ hCad ,0 tCSt ° f 866,1 UpStrea,n noise within thelow fri' 

SSiSKSSr ara * a **» B **«*<»"* **<*™ "and 5-30 mHz is blocked from^ing uj. 
XStocTwhh ^otl,,^^- . fream through filter 13 because it has apassband only 

«,1ST^ T * embodiment, a separate J between 50 and 500 mHz. Similarly filter 14. being a 60 
conditioned lme for carrymg upstream video is con- Hz filter, will not pass upstream signals between 5 and 
6 T™"^ Md ** UpStream fflter 30 ^ ^ »PS^eam P bandTass fflterlJ TbT^I 
S PSe fiS^T" , ° aCC0 . mm ? da,e a ^ signals except fo? those within the »p7tream s Sing 

Z^fT i ttTJ 1 C0, * n «*« fr om the The downstreanl high band banTpass fflter is a con- 

automatic sensing of the signal pressure or by the head 20 description of this active filter will be riven below 
one room, with video cameras connected as the sub- ment L C filter 22 h a J nrr « U « ■ 1 raui "P ie »eg- 

cwcause ot tne reduction of noise gathering due to use of been found very satisfactory for this is tvne 4A53R 

ZXEtSZT** SUbnetWMkS M dtei »*- « S2T ^TcaSely 

pto die, ki~u a' r , coupled by capacitor 28 to a 75 ohm pad 29 to the distri- 

~£«2s^tts.-a • 5ss:jfiiSi w, -"- ta '-^-" 

b*«ea» »d 4^ m£ i« 1 *' S •T* 45 Wlde ' wiU * switched with 8 reat speed to distribution 

Part of the «) H» ^ • • ,. J amplifier 36, the output signal of which is applied to the 

Ac5nc e ~*J?J«T? •? PP ^' Md " apphed ,0 non »verting input of operational amplifier 38 

threshold and for the element variances caused by tem- 
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y 10 

=w=S3«ssts tztssszsssrtrtsi 

s £ m n?t to K cut ° ff v ignai but iong en ° u « h 10 ,o ^•ss.m^^,STL22r 

SBS&SsS* • £3S53S3£S 

£SSSS«Ss« 

-we 3» . -20 v, „d „fr a.*. «,, . lhMi . FK ,.iibiHifip„bi S | lp «,,i ta 5£ 

With tti* timA f * u • . , connected between leads 3A and 3B as described with 

with the time constant of the integrator less then 5 45 reference to FIG 4 The umtr^m -Zj T 12 
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SrK^^ t0 UK TT 6h Whi f? ta itS Up ° n detCCti0n ° f Said ene ^ Ievel ab ° ve a P^er- 

output, ui the low frequency band, connected to the mined threshold 

lESl^ 4. A network as defmed in claim Including means 

S a^ , ^ carrymg high 

* as defined in claim ! including means 

input of encoder 60 through coSSSJ o?SS 2,^"* * . ! ™ d ^wnstream 

switch similar to switch 55. This can 2y betted I to 10 ^I^TT! I™ si * nals Warn 

apply various input signals to the upstremd^rSon t"Ll * ^ ^ ^ ^ 
line and trunk. For example, such signals can befrom Stf* ^ C wfT* ? f tW ° * StU1Ct ^ pBnitod 
power meters, video si A acknowledgemenrof a£ f <~ 

pliance turn on at subscriber locations, etc. Further r n ? tw <** ^ <* efme d m cIaim 1 including means 
decoded signals from the head end can be used to 15 for J < f T y m 8 ^gh frequency band signals downstream 
switch appliances on and off, activate power circuits , for t ca ^y m g low frequency band signals upstream 
etc. at the subscriber location. Indeed, control signals g , * e dlstnbut,on lines °n Ae trunk, the upstream 

from subscriber stations can be sent upstream to the Slgna ^ S g compnsed of two distinct separated nar- 
head end to command certain functions, such as the ro ^ band MSK modulated carrier signals, 
transmission of control signals to control or monitor 20 A CATV network comprising a bidirectional trunk 
units at the same or different subscriber stations. f ? r co ° nection to a nead end and bidirectional distribu- 

The above description of embodiments of the inven- tl0n lines connected to toe trunk to which subscriber 
tion have clearly shown that the present invention can dropa 0311 connect ed for carrying wideband down- 
be used for a variety of various functions, but at its heart stre am CATV signals, the head end including means for 
provides means for providing signals to a head end with 25 receivin 8 upstream signals, means for carrying high 
reliability and substantially reduced of noise. FIG. 9A frequency band signals downstream and for carrying 
illustrates the spectrum of the signal received at a head *? w frequency band signals upstream along the distribu- 
end with a prior art network and is comprised virtually tion lines of the trunk, the distribution lines including 
entirely of noise; FIG. 9B illustrates the spectrum of the means for transmitting said upstream signals in at least 
signal received at the head end utilizing the present 30 two narrow frequency bands, bandpass filter means 
filters and is clearly almost clear of significant noise; and connected in the upstream direction in each of the dis- 
FIG. 9C illustrates the spectrum of signal received at tribution lines having passbands corresponding to said 
the head end with a 26 mHz upstream signalling signal at least two narrow frequency bands for blocking up- 
used in accordance with the present invention, and stream noise and signals which may appear on the distri- 
clearly illustrates a very high signal to noise ratio. The 35 bution outside of that contained in said at least two 
improvement over the prior art is seen to be substantial. narrow frequency bands, the upstream signals being 

A person understanding this invention may now con- comprised of two distinct separate narrowband MSK 
ceive of other alternatives or embodiments using the modulated carrier signals corresponding in frequency to 
principles described herein. All are considered to be ^ tw0 narrow frequency bands, 
within the sphere and scope of the invention as defined 40 8 - A network as defined in claim 7 in which the band- 
m the claims appended hereto. width of said narrow frequency band filter means is 

TVn^w sufficiently wide to allow passage upstream along the 

I. A CATV network comprising a bidirectional trunk corresponding distribution line of video or other wide- 
for connection to a head end and bidirectional distribu- band signals. 

tion lines connected to the trunk to which subscriber 45 9. A CATV network comprising a bidirectional trunk 
drops can be connected for carrying wideband down- for connection to a head end and bidirectional distribu- 
stream CATV signals, the head end including means for tion lines connected to the trunk to which subscriber 
receiving upstream signals, the distribution lines includ- drops can be connected for carrying wideband down- 
ing means for transmitting said upstream signals in at stream CATV signals, the head end including means for 
least one narrow frequency band, bandpass filter means 50 receiving upstream signals, means for carrying hieh 
connected in the upstream direction in each of the dis- frequency band signals downstream and for caVryin* 
tnbution lmes having passbands corresponding to said low frequency band signals upstream along the distribu- 
at least one narrow frequency band for blocking up- tion lines of the trunk, the distribution lines including 
^f^ ^^gnals ^which may appear on the distri- means for transmitting said upstream signals in at least 
bution lmes outside of that contained in said at least one 55 two narrow frequency bands, bandpass filter mea^s 
narrow frequency band, each filter means including a connected in the upstream direction in each of the dis- 
gate tor blocking all upstream signals, means in each tribution lines having passbands corresponding to said 
filter means for receiving an address signal carried at least two narrow frequency bands for blocking ur> 

SZ^T" ° D ^ d,Stnbutlon lines and for °I*ning streamnoiseandsigna* ^hich may appear on^hTdlS 
said gate upon said gate receiving said address signal. 60 bution lines outside of that contained hisaid at l7asUwo 

rJeWinTm^ t iTJ° tl* V" which ^ narrow bands, each filter means including a 

I^ric 1S f °T pnSed of means for recognizing gate for blocking all upstream signals, the upstream 

an address unique to the corresponding filter means and signals being comprised of two dELct ™t n ™ 

^^SXfFS- j • u . u rowband MSK modulated earner signals ^Zpondl 

wi^nf ™^ h n." 1 ChUm 1 m W £ Ch the band " 65 in fre « uenc y to two ™™ frequency bands 

to n£!T f Utef ^ V mClCnt{y Wide 10 ' A network defined in claim 9 including means 

to allow passage upstream along the corresponding for opening the gate within 5 microseconds o7lL ater 

distribution line of video or other wideband signals, the energy level is above said predeteS ^ Sold 
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£f srcK^.rsfi sir* f " — 

applying a filtered upstream signal from the filter means 5 20. A network as defined in claim 12 in which a. 

^«RJt!3 I? f0f ^ * C ^"sufficienUybroadS^^co £2££ 

enahli™ , , u P* re8m S1 «nal, ^ means for passage of at least one video signal, 

enabling the electronic switch to open in the event said 21. A network as defined in claim 13 in whir-h th„ 

energy level is above a predetermined threshold. Alter is narrowband. 

network 38 de& >ed in claim 11, in which the 10 21 A network as defined in claim 13 in which the 

tS^J^Z?**?** ° f * ^ rectifier for «■ mteriss ^ ciena ybroadbandsoastoaccommod^r e Ae 
ceivmg and rectifying the filtered upstream signal, a passa 8e of at least one video signal. 

fiS if™^ t0r { °i reCe ' ving 8,1,1 ^grating the recti- . a A network as defined in claim 12 including means 
iiea signal from the rectifier to accumulate its energy, for recelvm 8 a control signal upstream of the filter 
and a level detector for receiving the integrated signal, 15 meanS * means for demodulating and decoding the con- 
companng ,t with a controllable reference level, and for ^ ol s,gna1 ' md means for enabling or inMbitin* the 
outputtmg a bilevel signal having its level dependent on ™ omc switch by applying the decoded control sie- 
whether or not the reference level is exceeded by the na L the / eto - 8 
integrated signal, and further including means for ap- ,„ f J*' A ne * work 88 defmed m clain > 12 including means 
plying the bilevel signal to the electronic switch to "living a control signal upstream of the filter 

enable or inhibit its operation. means> means for demodulating and decoding the con- 

13. A network as defined in claim 12 further including and means for enabling or inhibiting the 

an operational amplifier interposed between the m teK ra- »i? T? t T ?* appl ^" g decoded control •to- 
tem, level detector, the integrated signal being ap. 25 ^ ^ includin * 8 
phed to its noninverting input, and a second rectifier 8 s< *°» den5 ^ er staining at least one input, 
havuig its output connected* a second^S SXSff£^T^ ^ 
its mput connected through a low value r«ktnr T * f COnd encoder being connected to a 
g^ttoo^oftte^lI^SSi cSacton^L^^^ 

nected to the inverting input of the owlS in £"^1 8 S,gna1 ' ^ out P ut ° f *e modulator 

fier. the first and second reefers and hSTft^" ^? fT*? t0 *" Upstreaia <^tribution line. 

e^tSwi^ f ena . bUng or inhibitin 8 *» el ?! onic sw i! ch by ■pp^'w *» «S3 £ 

22£, y PP ^ ^ deCOded contro1 * eret °' 1116 electr °ni= ^itch including a second 

nal thereto. contact, a second encoder containing at least one •toout 

17. a network as defined in claim 11 including means s f d one in Put being connected to the second encoder' 
for receiving a control signal upstream of the fi^r 4S the ?« PUt ° f the bemg^rlcTeTfo a 
Zr^T 3 ? ^^"fating and decoding the con- m odulator for modulating a state signal from thesecond 
trol signal, and means for operating the electronic c ° ntact on 8 s ««nal. the output of the modulator 
switch by applymg the decoded control signal thereto, ^ connected to an upstream distribution line. 

tfte electronic switch including a second contact, a sec- «„ 2X A network as defined in claim 12 with the addi- 
ond encoder containing at least one input, said one input tIOn ,. of * ^ fr «l u ency band bandpass filter having a 
being connected to the second contact, the output of the Pf !, J?™ range of said at least one 

encoder being connected to a modulator for modulating rn paSS fllter ' connected "» Parallel with the upstream 
a state signal received from the second contact under J" 6808 ' for passin S downstream signals there- 

control of the control signal on a carrier signal. Z „ "S^ .... 

output of the modulator being connected torn uv- h„ * If M defined in 13 with the addi- 
stream distribution line. v Uon of 8 "gh frequency band bandpass filter having a 

18. A network as defined in claim 11 with the addi- ba^W fiw* the r *nge of said at least one 
tion of a high frequency band bandpass filter having a ffltef™ c ° nnec « « parallel with the upstream 
Pas*and atove the frequency range of said at leasee 60 Sound ^ m d °wnstream signals there- 
bandpass filter, connected in parallel with the upstream ..... 
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